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ACTUATOR LATCH APPARATUS FOR DISK 
DRIVE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of US. patent appli 
cation Ser. No. 11/059,379, ?led Feb. 17, 2005. This applica 
tion claims the priority of Korean Patent Application No. 
2004-10421, ?led on Feb. 17, 2004, in the Korean Intellectual 
Property O?ice, the disclosure of Which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to a disk drive, and 
more particularly, to an actuator latch system for a disk drive, 
in Which an actuator is locked in a predetermined position 
When a disk is not rotating, such that the actuator is prevented 
from arbitrarily rotating due to an impact. 
[0004] 2. Description of the Related Art 
[0005] As a data storage device of a computer, a hard disk 
drive (HDD) is a device for reproducing/recording data from/ 
on a disk using a read/Write head. In such an HDD, a head 
moves to a desired position by motion of an actuator, While 
being lifted above a recording surface of a rotating disk, and 
executes the reproducing/recording functions. 
[0006] MeanWhile, if the HDD does not operate, that is, if 
the disk is not rotating, the head is parked off the recording 
surface of the disk to prevent a collision With the recording 
surface of the disk. Such head parking systems can be clas 
si?ed into a contact start-stop (CSS) system and a ramp load 
ing system. In the CSS system, a parking Zone, in Which data 
is non-recordable, is provided in an inner circumference of 
the disk and the head is parked in contact With the parking 
Zone. In the ramp loading system, the head is parked on a 
ramp, Which is installed outside the disk. 
[0007] In a state With the head parked on the parking Zone 
or the ramp, the actuator may arbitrarily rotate due to an 
impact or vibration, such that the head is forced out of the 
parking Zone or the ramp and onto the recording surface of the 
disk. In this case, the head makes contact With the recording 
surface of the disk, such that the head and/or the recording 
surface may be damaged. Therefore, When the head is parked 
on the parking Zone or the ramp, the actuator must be locked 
to a predetermined position so that it cannot rotate arbitrarily. 
For this purpose, various kinds of actuator latch systems are 
provided in the HDD. 
[0008] FIG. 1 illustrates a prior art actuator latch apparatus 
for a HDD, Which is disclosed in US. Pat. No. 5,448,436. 
[0009] Referring to FIG. 1, an HDD includes an actuator 20 
to move a read/Write head to a predetermined position on the 
disk. The actuator 20 includes a sWing arm 22 rotatably 
mounted on a pivot 21, Which is installed in a base member 
10, and a suspension 23 installed in one end portion of the 
sWing arm 22 to elastically bias the slider 24 toWard a surface 
of the disk 14. A head is mounted on the slider 24. 

[0010] The HDD further includes an inertial latch appara 
tus 50 that locks the actuator 20 When the head is parked in a 
ramp 30. The inertial latch apparatus 50 includes a latch arm 
51 rotating due to an inertia, a latch hook 52 installed on a 
front end of the latch arm 51, a notch 27 provided at a rear end 
of the sWing arm 22, a crash stop 40 limiting a clockWise 
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rotation of the sWing arm 22, and a latch stop 53 limiting a 
clockWise rotation of the latch arm 51. 
[0011] In the inertial latch apparatus 50, if a rotational force 
impacts the HDD in a clockWise direction, the sWing arm 22 
and the latch arm 51 rotate in a counterclockWise direction 
due to inertia. Thus, the latch hook 52 is caught by the notch 
27, such that the sWing arm 22 cannot rotate further. 
[0012] On the other hand, if a rotational force impacts the 
HDD in a counterclockWise direction, the sWing arm 22 and 
the latch arm 51 rotate in a clockWise direction due to inertia. 
At ?rst, the sWing arm 22 rotates in a clockWise direction, but 
it collides With the crash stop 40 and rebounds from the crash 
stop 40, resulting in the sWing arm 22 rotating in a counter 
clockWise direction. The latch arm 51 collides With the latch 
stop 53 and rebounds from the latch stop 53, resulting in the 
latch arm 51 rotating in a counterclockWise direction. Since 
the sWing arm 22 and the latch arm 51 rotate in the counter 
clockWise direction due to the rebound, the latch hook 52 is 
engaged With the notch 27, thereby locking the actuator 20. 
An O-ring 41 is installed in the crash stop 40 Which makes the 
sWing arm 22 rebound easily. Also, an O-ring 57 is installed in 
the latch stop 53 and the latch arm 51 is made of elastic 
material, thus making the latch arm 51 rebound easily. 
[0013] The inertial latch apparatus 50 operates by a rela 
tively strong rotational impact force Which results in the rota 
tion of the latch arm 51. If a relatively Weak rotational impact 
force is applied the HDD, the latch arm 51 does not rotate, and 
thus the actuator 20 is not locked. As a result, the actuator 20 
rotates arbitrarily. In other Words, When a relatively Weak 
impact force is applied, the inertial latch apparatus 50 has a 
draWback in that a locking reliability of the actuator 20 cannot 
be guaranteed. 
[0014] FIGS. 2A and 2B illustrate an improvement of the 
prior art actuator latch apparatus. 
[0015] Referring to FIG. 2A, an actuator 60 includes a 
voice coil motor (V CM) rotating a sWing arm 62. The VCM 
includes a VCM coil 67 coupled to a rear end portion of the 
sWing arm 62, and a magnet 68 arranged to face the VCM coil 
67. The magnet 68 is supported by a yoke 69. 
[0016] An actuator latch apparatus 80 of FIGS. 2A and 2B 
has a structure that can lock the actuator 60 using a magnetic 
force of the magnet 68 as Well as inertia. The actuator latch 
apparatus 80 includes a notch 81, Which is provided at an end 
portion of the sWing arm 62, and a latch lever 83, Which may 
rotate around a latch pivot 84. A ?rst core 82 is provided at a 
rear end portion of the sWing arm 62, such that a magnetic 
force acts betWeen the ?rst core 82 and the sWing arm 62. The 
?rst core 82 generates a torque that causes the sWing arm 62 
to rotate in a clockWise direction by a magnetic force of the 
magnet 68. The latch lever 83 has a hook 85 at a ?rst end 
portion and a second core 86 at a second end portion. The 
hook 85 is caught by the notch 81, and a magnetic force acts 
betWeen the second core 86 and the magnet 68. The second 
core 86 generates a torque to rotate the latch lever 83 in a 
clockWise direction due to a magnetic force of the magnet 68. 
A clockWise angular displacement of the latch lever 83 is 
limited by a latch stop 89. 
[0017] An operation of the latch apparatus 80 Will noW be 
described. When a head mounted on a slider 64 is parked on 
a ramp 70, the VCM rotates the sWing arm 62 around a pivot 
61 in a clockWise direction. A rearportion of the sWing arm 62 
is in contact With a protrusion 88, Which is provided at the 
other end portion of the latch lever 83. Thus, the latch lever 83 
rotates in a counterclockWise direction. While the latch lever 
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83 rotates in a counterclockwise direction, if a protrusion 87 
provided at the ?rst end portion of the latch lever 83 is in 
contact With the sWing arm 62, the clockWise rotation of the 
sWing arm 62 is stopped, as is the counterclockwise rotation 
of the latch lever 83. In this manner, the latch lever 83 also acts 
as a crash stop to limit the clockWise angular displacement of 
the sWing arm 62.As is shoWn in FIG. 2A, parking of the head 
is completed and the latch apparatus 80 locks the actuator 60 
simultaneously. At this point, the magnetic force acting 
betWeen the ?rst core 82 and the magnet 68 is set to be greater 
than that acting betWeen the second core 86 and the magnet 
68, such that the locking state of the actuator 60 is maintained. 
[0018] If a clockWise rotational impact force is greater than 
the magnetic force existing betWeen the ?rst core 82 and the 
magnet 68, and is applied to the HDD When the head is in the 
parked state, the sWing arm 62 and the latch lever 83 rotate in 
the counterclockWise direction due to inertia. Thus, the hook 
85 of the latch lever 83 is caught by the notch 81, such that the 
sWing arm 62 cannot rotate further. 
[0019] On the other hand, if a counterclockWise rotational 
impact force is applied to the HDD, clockWise inertia acts 
betWeen the sWing arm 62 and the latch lever 83 . Accordingly, 
the sWing arm 62 and the latch lever 83 collide With each other 
and then rebound, such that both the sWing arm 62 and the 
latch lever 83 rotate in a counterclockWise direction. As is 
shoWn in FIG. 2A, since the sWing arm 62 and the latch lever 
83 are in contact With each other, the counterclockWise torque 
of the sWing arm 62 due to the rebound is Weak. Therefore, the 
counterclockWise rotation of the sWing arm 62 does not occur, 
due to the magnetic force acting betWeen the ?rst core 82 and 
the magnet 68. 
[0020] If a rotational impact force is less than the magnetic 
force betWeen the ?rst core 82 and the magnet 68, and is 
applied to the HDD, the rotation of the sWing arm 62 does not 
occur due to the magnetic force. 
[0021] In this manner, the actuator latch apparatus 80 uses 
the magnetic force and inertia in combination, so that the 
actuator 60 is reliably locked in the event of a relatively Weak 
impact and vibration as Well as a strong impact. 
[0022] Referring to FIG. 2B, When the HDD operates, the 
head must move from the ramp 70 to the recording surface of 
the disk. For this, the locking state of the actuator 60 must be 
released. If poWer is supplied to the VCM coil 67, the sWing 
arm 62 rotates in a counterclockWise direction With a resis 
tance to the magnetic force of the magnet 68 acting on the ?rst 
core 82 of the sWing arm 62. Simultaneously, the latch lever 
83 rotates in a clockWise direction due to the magnetic force 
of the magnet 68 acting on the second core 86, such that the 
notch 81 of the sWing arm 62 does not interfere With the hook 
85 of the latch lever 83. 
[0023] In the actuator latch apparatus 80, When the sWing 
arm 62 rotates in a clockWise direction to park the head in the 
ramp 70, the sWing arm 62 contacts With the protrusions 87 
and 88 of the latch lever 83. At this time, a large impact force 
is applied to the protrusions 87 and 88 of the latch lever 83. 
Such an impact produces great noises. Also, the impact force 
is transferred to the head through the sWing arm 62, such that 
the head may be damaged or read/Write performance may be 
degraded. Due to the impact, the protrusions 87 and 88 of the 
latch lever 83 are abraded, thus generating particles. These 
particles cause the head and the disc surface to be contami 
nated or damaged. 

SUMMARY OF THE INVENTION 

[0024] The present invention provides an actuator latch 
apparatus for an HDD that can reduce a force of an impact that 
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occurs betWeen a sWing arm and a latch lever in a parking of 
a head, and reduce an accompanying noise. 
[0025] According to an aspect of the present invention, 
there is provided an actuator latch apparatus to lock and 
unlock an actuator in a disk drive, to maintain a read/Write 
head in a parking Zone When the disk drive is stopped, the disk 
drive having the actuator including a sWing arm rotatably 
mounted on a base member, a VCM coil coupled to one end 
portion of the sWing arm, and a magnet arranged to face the 
VCM coil, the actuator latch apparatus comprising: a notch 
positioned at one end portion of the sWing arm; a latch lever 
rotatably installed in the base member, the latch lever includ 
ing a latch pivot, a latch arm that is provided at a ?rst side of 
the latch pivot and has a hook to be caught by the notch When 
the actuator is locked, and a counterbalance provided at a 
second side of the latch pivot; a ?rst core provided at a ?rst 
end portion of the sWing arm to apply a torque to the sWing 
arm in a ?rst direction by a magnetic force of the magnet; and 
a second core provided at the counterbalance of the latch lever 
to apply a torque to the latch lever in the ?rst direction by a 
magnetic force of the magnet, Wherein the latch arm of the 
latch lever is elastically deformed elastically When contacted 
by the sWing arm during parking of the head, the sWing arm 
rotating in the ?rst direction When the head is parked, such 
that an impact due to a contact With the sWing arm is reduced. 
[0026] According to one aspect, the latch arm is made of an 
elastic material. According to one aspect, the latch arm is 
suf?ciently thin so as to be bent due to contact With the sWing 
arm during parking of the head. 
[0027] According to one aspect, the latch arm includes a 
?rst protrusion protruding toWard the sWing arm to contact 
With a ?rst side surface of the sWing arm, and the counterbal 
ance includes a second protrusion protruding toWard the 
sWing arm to contact With a second side surface of the sWing 
arm. 

[0028] According to one aspect the second protrusion is 
made of a visco-elastic material and a portion of the second 
protrusion is insertedly coupled With the counterbalance. 
According to one aspect, a Width of the portion insertedly 
coupled With the counterbalance is greater than that of a 
portion protruded from the counterbalance. 
[0029] According to another aspect of the present inven 
tion, there is provided an actuator latch apparatus to lock and 
unlock an actuator in a disk drive, to maintain a read/Write 
head in a parking Zone When the disk drive is stopped, the disk 
drive having the actuator including a sWing arm rotatably 
mounted on a base member, a VCM coil coupled to one end 
portion of the sWing arm, and a magnet arranged to face the 
VCM coil, the actuator latch apparatus comprising: a notch 
positioned at one end portion of the sWing arm; a latch lever 
rotatably installed in the base member, the latch lever includ 
ing a latch pivot, a latch arm that is provided at a ?rst side of 
the latch pivot and has a hook to be caught by the notch When 
the actuator is locked, a counterbalance provided at a second 
side of the latch pivot, and a damping arm protruding from a 
portion betWeen the latch arm and the counterbalance; a ?rst 
core provided at a ?rst end portion of the sWing arm to apply 
a torque to the sWing arm in a ?rst direction by a magnetic 
force of the magnet; and a second core provided at the coun 
terbalance of the latch lever to apply a torque to the latch lever 
in the ?rst direction by a magnetic force of the magnet, 
Wherein the damping arm of the latch lever is elastically 
deformed elastically When contacted by the sWing arm during 
parking of the head, the sWing arm rotating in the ?rst direc 
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tion When the head is parked, such that an impact due to a 
contact With the swing arm is reduced. 
[0030] According to one aspect, the damping arm is made 
an elastic material.According to one aspect, the damping arm 
is suf?ciently thin so as to be bent due to contact With the 
sWing arm. 
[0031] According to one aspect, the latch arm includes a 
?rst protrusion protruding toWard the sWing arm to contact 
With a ?rst side surface of the sWing arm, and the damping 
arm includes a second protrusion protruding toWard the sWing 
arm to contact With a second side surface of the sWing arm. 
[0032] According to one aspect, the ?rst protrusion, the 
second protrusion and the damping arm are made of a visco 
elastic material, the ?rst protrusion is insertedly coupled to 
the latch arm, and the second protrusion and the damping arm 
are integrally formed. According to one aspect, the latch pivot 
is made of a visco-elastic material and is formed integrally 
With the damping arm. According to one aspect, the latch arm 
further includes a supporter supporting the ?rst protrusion, 
and the supporter is formed integrally With the ?rst protrusion 
and elongated in a length direction. 
[0033] According to a further aspect of the present inven 
tion, there is provided an actuator latch apparatus to lock and 
unlock an actuator in a disk drive, to maintain a read/Write 
head in a parking Zone When the disk drive is stopped, the disk 
drive having the actuator including a sWing arm rotatably 
mounted on a base member, a VCM coil coupled to one end 
portion of the sWing arm, and a magnet arranged to face the 
VCM coil, the actuator latch apparatus comprising: a notch 
positioned at one end portion of the sWing arm; a latch lever 
rotatably installed in the base member, the latch lever includ 
ing a latch pivot, a latch arm that is provided at a ?rst side of 
the latch pivot and has a hook to be caught by the notch When 
the actuator is locked, a counterbalance provided at a second 
side of the latch pivot, and a damping arm protruding from a 
portion betWeen the latch arm and the counterbalance; a ?rst 
core provided at a ?rst end portion of the sWing arm to apply 
a torque to the sWing arm in a ?rst direction by a magnetic 
force of the magnet; and a second core provided at the coun 
terbalance of the latch lever to apply a torque to the latch lever 
in the ?rst direction by a magnetic force of the magnet, 
Wherein the latch arm and the damping arm are respectively 
deformed elastically When respectively contacted by ?rst and 
second side surfaces of the sWing arm during parking of the 
head, the sWing arm rotating in the ?rst direction When the 
head is parked, such that an impact due to a contact With the 
sWing arm is reduced. 
[0034] Additional aspects and/or advantages of the inven 
tion Will be set forth in part in the description Which folloWs, 
and in part, Will be obvious from the description, or may be 
learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] These and/or other aspects and advantages of the 
invention Will become apparent and more readily appreciated 
from the folloWing description of the embodiments, taken in 
conjunction With the accompanying draWings, of Which: 
[0036] FIG. 1 shoWs an example of a prior art actuator latch 
apparatus for an HDD; 
[0037] FIGS. 2A and 2B shoW another example of a prior 
art actuator latch apparatus for an HDD; 
[0038] FIG. 3 is a plan vieW of a disk drive having an 
actuator latch apparatus according to an embodiment of the 
present invention; 
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[0039] FIG. 4 is an enlarged perspective vieW of the actua 
tor latch apparatus of FIG. 3; 
[0040] FIGS. 5A through 5C illustrate an operation of the 
actuator latch apparatus of FIG. 3; 
[0041] FIG. 6 is a plan vieW illustrating a modi?cation of a 
latch lever of FIG. 3; 
[0042] FIG. 7 is a partial plan vieW of a disk drive having an 
actuator latch apparatus according to another embodiment of 
the present invention; 
[0043] FIG. 8 illustrates an operation of the actuator latch 
apparatus of FIG. 7. 
[0044] FIG. 9 is a plan vieW illustrating a modi?cation of a 
latch lever of FIG. 7; 
[0045] FIG. 10 is a partial plan vieW of a disk drive having 
an actuator latch apparatus according to yet another embodi 
ment of the present invention; and 
[0046] FIG. 11 illustrates a comparison of noises generated 
during a parking of a head using an HDD according to the 
prior art, and an HDD according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION 

[0047] Reference Will noW be made in detail to embodi 
ments of the present invention, examples of Which are illus 
trated in the accompanying draWings, Wherein like reference 
numerals refer to the like elements throughout. The embodi 
ments are described to explain the present invention by refer 
ring to the ?gures. 
[0048] FIG. 3 is a plan vieW of an HDD having an actuator 
latch apparatus according to an embodiment of the present 
invention, and FIG. 4 is an enlarged perspective vieW of the 
actuator latch apparatus of FIG. 3. 
[0049] Referring to FIGS. 3 and 4, an HDD includes a disk 
120 mounted on a spindle motor 112, and an actuator 130 
moving a read/Write head to a predetermined position on the 
disk 120. Here, the read/Write head functions to read/Write 
data from/to the disk 120. The actuator 130 includes: a sWing 
arm 132 rotatably mounted on an actuator pivot 131 that is 
installed in a base member 110; a suspension 133 installed in 
a front end portion of the sWing arm 132 to elastically bias a 
slider 134 toWard a surface of the disk 120, Wherein the head 
is mounted on the slider 134; and a voice coil motor (V CM) 
rotating the sWing arm 132. 
[0050] The VCM includes a VCM coil 137, Which is 
coupled to a rear end portion of the sWing arm 132, and a 
magnet 138, Which is arranged at upper and loWer portions of 
the VCM coil 137 and faces the VCM coil 137. The magnet 
138 is attached to and supported by a yoke 139, Which is ?xed 
to the base member 110. The magnet 138 may be arranged at 
either or both of the upper and loWer portions of the VCM coil 
137. The VCM constructed as above is controlled by a servo 
control system. The VCM rotates the sWing arm 132 in a 
direction based on Fleming’s left hand rule by an interaction 
betWeen a current inputted to the VCM coil 137 and magnetic 
?eld induced by the magnet 138. In other Words, if the HDD 
is supplied With poWer and the disk 120 begins to rotate, the 
VCM rotates the sWing arm 132 in a counterclockWise direc 
tion (arroW A), such that the head moves over a recording 
surface of the disk 120. On the other hand, if the poWer 
supplied to the disk drive is cut and the disk 120 is stopped, the 
VCM rotates the sWing arm 132 in a clockWise direction 
(arroW B), such that the head move aWay from the disk 120. 
[0051] After moving aWay from the recording surface of 
the disk 120, the head is parked on a ramp 140, Which is 
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provided at an outside of the disk 120. Speci?cally, When the 
disk 120 is stopped, the VCM rotates the swing arm 132 in a 
direction indicated by an arroW B. Thus, an end-tap 135 that 
is positioned at an end portion of the suspension 133 is parked 
on the ramp 140. 

[0052] The disk drive includes the actuator latch apparatus 
according to an embodiment of the present invention. When 
the operation of the disk drive is stopped, that is, the rotation 
of the disk 120 is stopped, the actuator latch apparatus locks 
the actuator 130 so that the head mounted on the actuator 130 
can maintain the parked state. In other Words, the actuator 
latch apparatus prevents the head from being moved from the 
ramp 140 toWard the disk 120 due to a rotation of the actuator 
130 that is caused by an impact When the rotation of the disk 
120 is stopped. If the head moves over the disk 120 When the 
rotation of the disk 120 is stopped, the head directly contacts 
the surface of the disk 120, thus damaging the surface of the 
disk 120 and/ or the head. 

[0053] The actuator latch apparatus according to an 
embodiment of the present invention has a structure that can 
lock the actuator 130 using the inertia and the magnetic force 
of the magnet 138. In detail, the actuator latch apparatus 
illustrated in FIG. 3 includes a notch 152 positioned at a rear 
end portion of the sWing arm 132, a latch lever 160 rotatably 
installed on the base member 110, and ?rst and second cores 
151 and 165 respectively provided at the sWing arm 132 and 
the latch lever 160. 

[0054] Since the VCM coil 137 is coupled to the rear end 
portion of the sWing arm 132, according to one embodiment, 
the rear end portion of the sWing arm 132 is made using a 
plastic injection molding. The notch 152 positioned at the rear 
end portion of the sWing arm 132 may be formed to be 
protruded horiZontally from the rear end portion of the sWing 
arm 132 by a plastic injection molding. 
[0055] The latch lever 160 includes a latch pivot 161 
installed in the base member 110, a latch arm 162 provided at 
a ?rst side of the latch pivot 161, and a counterbalance 164 
provided at a second side of the latch pivot 161. A hook 163 
is provided at a front end portion of the latch arm 162. When 
the actuator 130 is locked, the hook 163 is caught by the notch 
152. When a clockWise or counterclockWise rotational impact 
force is applied to the disk drive, an inertia to the clockWise or 
counterclockWise direction, respectively, is created in the 
latch lever 160. Due to such an inertia, the hook 163 of the 
latch arm 162 is caught by the notch 152 of the sWing arm 132, 
thereby preventing the arbitrary rotation of the sWing arm 
132. 

[0056] Speci?cally, the latch arm 162 of the latch lever 160 
is elastically deformed When contacted by the sWing arm 132, 
during parking of the head, the sWing arm 132 rotating in a 
clockWise direction for the parking of the head, thus reducing 
an impact force due to the contact With the sWing arm 132. For 
this purpose, according to one embodiment, the latch arm 162 
is made of an elastic material, for example plastic material 
such as polyimide, acting as a spring. It is preferable that the 
latch arm 162 is so thin as to be bent due to the contact With the 
sWing arm 132. A thickness of the latch arm 162 can be 
appropriately determined to have a proper ?exibility, consid 
ering the stiffness of a material comprising the latch arm 162. 
For example, When the latch arm 162 is formed of a high 
stiffness material, the latch arm 162 is formed so thin that 
elastic deformation can occur easily. On the other hand, in 
case When the latch arm 162 is formed of loW-stiffness mate 
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rial, an elastic deformation of the latch arm 162 occurs easily 
even When the latch arm 162 is thick. 

[0057] The latch arm 162 and the counterbalance 164 have 
a ?rst protrusion 166 and a second protrusion 167, respec 
tively. The ?rst protrusion 166 protrudes from the latch arm 
162 toWard the sWing arm 132, such that the ?rst protrusion 
166 comes into contact With a ?rst side surface 13211 of the 
sWing arm 132, that is, a side surface that is approximately 
parallel to the rotational direction of the sWing arm 132. The 
second protrusion 167 protrudes from the counterbalance 164 
toWard the sWing arm 132, such that the second protrusion 
167 contacts With a second side surface 132!) of the sWing arm 
132, that is, a side surface that is approximately perpendicular 
to the rotational direction of the sWing arm 132. The ?rst and 
second protrusions 166 and 167 decrease a contact area 
betWeen the latch lever 160 and the sWing arm 132, thus 
reducing the generation of particles. 
[0058] The ?rst core 151 is arranged at one comer portion 
in a rear portion of the sWing arm 132. According to one 
embodiment, the ?rst core 151 is a of magnetic substance, 
preferably a ferromagnetic substance, such as steel, so that a 
magnetic force can operate betWeen the ?rst core 151 and the 
magnet 138. The ?rst core 151 applies a clockWise torque to 
the sWing arm 132. In detail, the magnetic force of the magnet 
138 acts on the ?rst core 151. Accordingly, a clockWise torque 
is applied to the sWing arm 132 due to the magnetic force, 
Which directs from the ?rst core 151 to the magnet 138. The 
torque applied to the sWing arm 132 in a clockWise direction 
causes the actuator 130 to be locked When a relatively Weak 
rotational impact force or a vibration occurs. 

[0059] The second core 165 is arranged at the counterbal 
ance 164 of the latch lever 160. According to one embodi 
ment, the second core 165 is of a magnetic substance, pref 
erably a ferromagnetic substance, such as steel, so that a 
magnetic force can act on the second core 165 from the 
magnet 138. The second core 165 applies a clockWise torque 
to the latch lever 160. In detail, the magnetic force of the 
magnet 138 acts on the second core 165. Accordingly, a 
clockWise torque is applied to the latch lever 160 due to the 
magnetic force, Which directs from the second core 165 to the 
magnet 138. 
[0060] lfa siZe ofthe ?rst core 151 is larger than that ofthe 
second core 165, a magnitude of the torque acting on the 
sWing arm 132 becomes larger than that of the torque oper 
ating in the latch lever 160, thus maintaining the locked state 
of the actuator 130 stably. 

[0061] The latch arm 162 and the counterbalance 164 
include ?rst and second Weights 169a and 169b, respectively. 
The ?rst Weight 16911 is installed in a front end portion of the 
latch arm 162, that is, close to the hook 163. The second 
Weight 1691) is installed in a rear end portion of the counter 
balance 164. The Weight balance of the latch arm 162 and the 
counterbalance 164 can be kept by adjusting the respective 
siZes of the ?rst and second Weights 169a and 1691). Thus, an 
inertia applied to the latch lever 160 can be controlled. 

[0062] According to one embodiment, the actuator latch 
apparatus includes a latch stop that limits the clockWise rota 
tion of the latch lever 160. In this embodiment, the sideWall of 
the base member 110 acts as the latch stop. 

[0063] An operation of the actuator latch apparatus Will 
noW be described With reference to FIGS. 5A through SC. 

[0064] FIG. 5A illustrates an actuator locking operation of 
the actuator latch apparatus, FIG. 5B illustrates a damping 
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operation of the latch lever in the actuator locking operation, 
and FIG. 5C illustrates an unlocking operation of the actuator 
latch apparatus. 
[0065] Referring to FIG. 5A, When the operation of the disk 
drive is stopped and the head is parked in the ramp 140, the 
VCM rotates the sWing arm 132 around the actuator pivot 131 
in a clockWise direction. At this point, the second side surface 
132!) of the swing arm 132 is in contact With the second 
protrusion 167 provided on the counterbalance 164 of the 
latch lever 160. Thus, the latch lever 160 is pushed by the 
sWing arm 132, Which rotates in a clockWise direction, so that 
the latch level 160 rotates in a counterclockWise direction. 
[0066] Referring to FIG. 5B, if the sWing arm 132 keeps on 
rotating in a clockWise direction, the ?rst protrusion 166, 
provided at the latch arm 162 of the latch lever 160 rotating in 
a counterclockWise direction, contacts the ?rst side surface 
132a ofthe sWing arm 132. Thus, the latch arm 162 is elas 
tically deformed and bent. At this time, due to a spring opera 
tion of the latch arm 162, a force of an impact betWeen the 
sWing arm 132 and the latch lever 160 is reduced. 
[0067] As the clockWise rotation of the sWing arm 132 is 
stopped, the elastically deformed latch arm 162 is resilient, 
and resumes the latch arm’s 162 original shape. Accordingly, 
as is shoWn in FIG. 3, the latch lever 160 is in a parked 
position, and the parking of the head is ?nished. Simulta 
neously, the locking of the actuator 130 is accomplished. At 
this point, even if the rotational driving force applied to the 
sWing arm 132 by the VCM is removed, the locking state of 
the actuator 130 can be maintained due to the clockWise 
torque, Which is applied to the sWing arm 132 by the ?rst core 
151 and the magnet 138. As described above, the torque that 
is larger than the torque acting on the latch lever 160 acts on 
the sWing arm 132, thus maintaining the locking state of the 
actuator 130 more stably. 

[0068] Meanwhile, When the head is parked, if a clockWise 
rotational impact force greater than the torque applied to the 
sWing arm 132 by the ?rst core 151 and the magnet 138 is 
applied to the HDD, the sWing arm 132 and the latch lever 160 
rotate in a counterclockWise direction due to inertia. Thus, the 
hook 163 of the latch arm 162 is caught by the notch 152, such 
that the sWing arm 132 cannot rotate further. 

[0069] On the other hand, if a counterclockWise rotational 
impact force is applied to the disk drive, a clockWise inertia 
acts on the sWing arm 132 and the latch lever 160. Thus, the 
sWing arm 132 and the latch lever 160 collide With each other 
and rebound, such that the sWing arm 132 and the latch lever 
160 rotate in a counterclockWise direction. But, as shoWn in 
FIG. 3, the sWing arm 132 and the latch lever 160 are in 
contact With each other, so that the counterclockWise torque 
of the sWing arm 132 due to the rebound is Weak. Therefore, 
the counterclockWise rotation of the sWing arm 132 does not 
occur due to the magnetic force acting on the ?rst core 151 
from the magnet 138. 
[0070] In case an external impact force less than the torque 
applied to the sWing arm 132 by the ?rst core 151 and the 
magnet 138 is applied to the HDD, the rotation of the sWing 
arm 62 does not occur, such that the locking state of the 
actuator 130 is maintained. 

[0071] In this manner, the actuator latch apparatus uses the 
magnetic force and the inertia in combination, so that the 
actuator 130 is reliably locked in a relatively Weak impact as 
Well as a strong impact. Speci?cally, an impact betWeen the 
sWing arm 132 and the latch lever 160 is reduced due to a 
spring operation of the latch arm 162, such that the amount of 
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noise generated by the impact is reduced. Also, it is possible 
to prevent damage of the head and the degradation of the 
read/Write performance, Which are caused by transferring the 
impact to the head. Further, it is possible to reduce abrasion of 
the sWing arm 132 and the latch lever 160 and reduce the 
generation of particles. 
[0072] Referring to FIG. 5C, if poWer is supplied to the 
VCM coil 137 to operate the HDD, the sWing arm 132 rotates 
in a counterclockWise direction While overcoming the clock 
Wise torque. At the same time, the latch lever 160 rotates in a 
clockWise direction due to the clockWise torque applied by 
the second core 165 and the magnet 138, such that the hook 
1 63 of the latch lever 1 60 does not interfere With the notch 152 
of the sWing arm 132. The clockWise rotation of the latch lever 
160 is limited by the sideWall of the base member 110, Which 
acts as the latch stop. 
[0073] FIG. 6 is a plan vieW illustrating a modi?cation of 
the latch lever shoWn in FIG. 3. 
[0074] A structure of the latch lever 160' shoWn FIG. 6 is 
identical to that of the latch lever 160 according to the ?rst 
embodiment, except for a second protrusion 167'. The second 
protrusion 167' is provided at a counterbalance 164 of the 
latch lever 160' and is made of a visco-elastic material, such as 
rubber. A portion of the second protrusion 167' is insertedly 
coupled to the counterbalance 164. The second protrusion 
167' and the counterbalance 164 may be coupled by an insert 
molding. Also, according to one embodiment, a Width of a 
portion inserted into the counterbalance 1 64 is larger than that 
of a portion protruded from the counterbalance 164. Due to 
such a con?guration, the second protrusion 167' and the coun 
terbalance 164 are coupled more ?rmly. 
[0075] If the second protrusion 167' is made of a visco 
elastic material With an excellent buffering characteristic, a 
force of an impact caused by the contact betWeen the second 
protrusion 167' and the sWing arm 132 can be reduced more 
effectively. 
[0076] FIG. 7 is a partial plan vieW of a disk drive having an 
actuator latch apparatus according to another embodiment of 
the present invention. 
[0077] Referring to FIG. 7, an actuator latch apparatus 
according to another embodiment of the present invention 
includes the notch 152 positioned at a rear end portion of the 
sWing arm 132, a latch lever 260 rotatably installed in the base 
member 110, and ?rst and second cores 151 and 265, respec 
tively provided on the sWing arm 132 and the latch lever 260. 
[0078] In this embodiment, the latch lever 260 includes a 
latch pivot 261 installed in the base member 110, a latch arm 
262 provided at a ?rst side of the latch pivot 261, a counter 
balance 264 provided at a second side of the latch pivot 261, 
and a damping arm 268 that has a predetermined length and is 
protruded from a portion betWeen the latch arm 262 and the 
counterbalance 264. The latch arm 262 has a hook 263 that is 
caught by the notch 152 When the actuator 130 is locked. The 
latch lever 260 functions to prevent the sWing arm 132 from 
rotating arbitrarily due to an inertia that is generated by a 
rotational impact force applied to the HDD. 
[0079] In this embodiment, the damping arm 268 of the 
latch lever 260 may elastically deform When contacted by the 
sWing arm 132, Which rotates in one direction for the parking 
of the head, thus reducing a force of an impact due to the 
contact With the sWing arm 132. For this purpose, According 
to one embodiment, the damping arm 268 is an elastic mate 
rial, for example, a plastic material, such as polyimide, acting 
as a spring. It is preferable that the damping arm 268 is so thin 
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as to be easily bent due to the contact With the swing arm 132. 
A thickness of the damping arm 268 can be appropriately 
determined to have a proper ?exibility, considering the stiff 
ness of the material comprising the damping arm 268. Fur 
ther, since the damping arm 268 executes a damping opera 
tion, limitations in kinds or thickness of a material regarding 
the latch arm 162 are not applied to the latch arm 262. In other 
Words, the latch arm 262 may be relatively thick to have a 
suf?cient stiffness. 
[0080] To reduce a contact area betWeen the latch lever 260 
and the sWing arm 132, the latch arm 262 and the damping 
arm 268 have a ?rst protrusion 266 and a second protrusion 
267, respectively. The ?rst protrusion 266 is protrudes from 
the latch arm 262 toWard the sWing arm 132, such that it 
comes into contact With the ?rst side surface 13211 of the 
sWing arm 132. The second protrusion 267 protrudes from the 
damping arm 268 toWard the sWing arm 132, such that it 
comes into contact With the second side surface 132!) of the 
sWing arm 132. Since a construction and operation of ?rst and 
second cores 151 and 265 are identical to those of the previ 
ously described embodiment, their detailed description Will 
be omitted. 

[0081] Like the previously described embodiment, the 
latch arm 262 and the counterbalance 264 may include ?rst 
and second Weights 269a and 269b, respectively. 
[0082] MeanWhile, a protrusion 13811 is positioned to pro 
trude toWard the latch lever 260 at an edge portion of the 
magnet 138. Due to the protrusion 13811, a distance betWeen 
the magnet 138 and the ?rst core 151 and a distance betWeen 
the magnet 138 and the second core 265 become closer. 
Therefore, the magnetic force of the magnet 138 acting on the 
?rst core 151 and second core 265 is stronger, such that a 
larger torque is applied to the sWing arm 132 and the latch 
lever 260. Thus, the actuator 130 can be locked more stably 
against a relatively Weak impact force and vibration. 
[0083] Also, the protrusion 138a provided at the magnet 
138 can be applied to the previously described embodiment 
and yet another embodiment, Which Will be described later. 
[0084] An operation of the actuator latch apparatus Will 
noW be described With reference to FIG. 8. 

[0085] FIG. 8 illustrates an actuator damping operation of 
the latch lever 260 in the locking operation of the actuator 
130. 

[0086] Since the actuator locking and unlocking operations 
of the actuator latch apparatus are identical to those of the 
previously described embodiment, their detailed description 
Will be omitted. 

[0087] Referring to FIG. 8, if the sWing arm 132 rotates in 
a clockWise direction for the parking of the head, the second 
side surface 132!) of the sWing arm 132 contacts the second 
protrusion 267 of the damping arm 268, such that the latch 
lever 260 rotates in a counterclockWise direction. If the sWing 
arm 132 rotates further in a clockWise direction, the ?rst 
protrusion 266 provided at the latch arm 262 contacts the ?rst 
side surface 13211 of the sWing arm 132. Thus, the damping 
arm 268 is elastically deformed and bent. At this time, due to 
a spring operation of the damping arm 268, an impact 
betWeen the sWing arm 132 and the latch lever 260 is reduced. 

[0088] If the clockWise rotation of the sWing arm 132 is 
stopped, the elastically deformed latch arm 162 is resilient. 
Accordingly, the parking of the head is ?nished and the lock 
ing of the actuator 130 is accomplished. At this point, the 
locking state of the actuator 130 can be maintained due to the 
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clockWise torque that is applied to the sWing arm 132 by the 
?rst core 151 and the magnet 138. 

[0089] MeanWhile, similar to the previously described 
embodiment, in such a state that the head is parked, if a 
rotational impact force is applied to the HDD, the latch lever 
260 rotates due to an inertia, and thus an undesired operation 
of the sWing arm 132 is limited. 

[0090] FIG. 9 is a plan vieW illustrating a modi?cation of 
the latch lever shoWn in FIG. 7. 
[0091] In the latch lever 260' of FIG. 9, a ?rst protrusion 
266', a second protrusion 267' and a damping arm 268' are 
made of a visco-elastic material, such as rubber. 

[0092] The ?rst protrusion 266' is insertedly coupled to the 
latch arm 262. To couple the ?rst protrusion 266' With the 
latch arm 262 more ?rmly, a supporter 266a supporting the 
?rst protrusion 266' is coupled to the latch arm 262. The 
supporter 26611 is formed integrally With the ?rst protrusion 
266', and is positioned elongatedly in a length direction of the 
latch arm 262. 

[0093] According to one embodiment, the second protru 
sion 267' is formed integrally With the damping arm 268'. 
According to another embodiment, the latch pivot 261' is 
made of visco-elastic material. In this case, the latch pivot 
261' and the damping arm 268' may be formed integrally. 
[0094] Due to the elements being made of a visco-elastic 
material that has excellent damping characteristics, an impact 
resulting from the contact betWeen the latch lever 260' and the 
sWing arm 132 can be reduced more ef?ciently. 

[0095] FIG. 10 is a partial plan vieW of an HDD having an 
actuator latch apparatus according to yet another embodiment 
of the present invention. 
[0096] Referring to FIG. 10, an actuator latch apparatus has 
a structure in Which the characteristics of the previously 
described embodiments are combined. The actuator latch 
apparatus includes the notch 152 positioned at the rear end 
portion of the sWing arm 132, a latch lever 360 rotatably 
installed in the base member 110, and ?rst and second cores 
151 and 365 respectively provided at the sWing arm 132 and 
the latch lever 360. In this embodiment, the latch lever 360 
includes a latch pivot 361 installed in the base member 110, a 
latch arm 362 provided at a ?rst side of the latch pivot 361, a 
counterbalance 364 provided at a second side of the latch 
pivot 361, and a damping arm 368 that has a predetermined 
length and protrudes from a portion betWeen the latch arm 
362 and the counterbalance 364. The latch arm 362 has a hook 
363 that is caught by the notch 152 When the actuator 130 is 
locked. 

[0097] In this embodiment, the latch arm 362 and the damp 
ing arm 368 are elastically deformed When contacted by the 
sWing arm 132 during parking, the sWing arm 132 rotating in 
one direction for the parking of the head, thus reducing a force 
of an impact due to the contact With the sWing arm 132. In 
other Words, the latch arm 362 is elastically deformed in 
contact With the ?rst side surface 13211 of the sWing arm 132, 
and the damping arm 368 is elastically deformed When con 
tacted by the second side surface 132!) of the sWing arm 132. 
For this purpose, the latch arm 362 and the damping arm 368 
are made of an elastic material acting as a spring, for example, 
a plastic material, such as polyimide. It is preferable that the 
latch arm 362 and the damping arm 368 are so thin as to be 
easily bent due to the contact With the sWing arm 132. 

[0098] In the actuator latch apparatus of FIG. 10, the latch 
arm 362 and the damping arm 368 operate as a spring, such 
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that an impact generated between the latch lever 360 and the 
swing arm 132 is reduced effectively. 
[0099] The latch arm 362 and the damping arm 368 have 
?rst and second protrusions 366 and 367, respectively. Also, 
the second protrusion 367, the damping arm 368 and the latch 
pivot 361 are made of a visco-elastic material and are inte 
grally formed. 
[0100] Since a construction and operation of the ?rst and 
second cores 151 and 365 are identical to those of the above 
described embodiments, their detailed description Will be 
omitted. Like the above-described embodiments, the latch 
arm 362 and the counterbalance 364 have ?rst and second 
Weights 369a and 369b, respectively. 
[0101] FIG. 11 shoWs a graph illustrating a comparison of 
noises generated during the parking of a head according to the 
prior art and an embodiment of the present invention. An 
upper graph is a result of a noise measurement When the head 
is parked by the actuator latch apparatus of FIG. 7, and a loWer 
graph is a result of a noise measurement When the head is 
parked by the actuator latch apparatus of FIGS. 2A and 2B 
according to the prior art. 
[0102] Referring to FIG. 11, When the head is parked, the 
noise due to the actuator latch actuator apparatus according to 
the embodiment of the present invention is about 4.5 sone, 
While the noise due to the actuator latch apparatus according 
to the prior art is about 8.5 sone. According to the embodi 
ment of the present invention, since the force of the impact 
betWeen the latch lever and the sWing arm is reduced, the 
noise generated by the impact is reduced by about 50% com 
pared With the prior art. 
[0103] Further, it is possible to prevent the damage of the 
head and the degradation of the read/Write performance, 
Which are caused by transferring the impact to the head. 
Furthermore, it is possible to prevent the amount of abrasion 
of the sWing arm and the latch lever and the generation of 
particles, Which are caused by the impact. 
[0104] The present invention can be applied to CSS disk 
drives, as Well as ramp loading disk drives. 
[0105] Although a feW embodiments of the present inven 
tion have been shoWn and described, it Would be appreciated 
by those skilled in the art that changes may be made in these 
embodiments Without departing from the principles and spirit 
of the invention, the scope of Which is de?ned in the claims 
and their equivalents. 

What is claimed is: 
1. An actuator latch apparatus to lock and unlock an actua 

tor in a disk drive, to maintain a read/Write head in a parking 
Zone When the disk drive is stopped, the disk drive having the 
actuator including a sWing arm rotatably mounted on a base 
member, a VCM coil coupled to one end portion of the sWing 
arm, and a magnet arranged to face the VCM coil, the actuator 
latch apparatus comprising: 

a notch positioned at one end portion of the sWing arm; 
a latch lever rotatably installed in the base member, the 

latch lever including 
a latch pivot, 
a latch arm that is provided at a ?rst side of the latchpivot 

and has a hook to be caught by the notch When the 
actuator is locked, and 

a counterbalance provided at a second side of the latch 
pivot; 

a ?rst core provided at a ?rst end portion of the sWing arm 
to apply a torque to the sWing arm in a ?rst direction by 
a magnetic force of the magnet; and 
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a second core provided at the counterbalance of the latch 
lever to apply a torque to the latch lever in the ?rst 
direction by a magnetic force of the magnet, 

Wherein the latch arm of the latch lever is elastically 
deformed elastically When contacted by the sWing arm 
during parking of the head, the sWing arm rotating in the 
?rst direction When the head is parked, such that an 
impact due to a contact With the sWing arm is reduced. 

2. The actuator latch apparatus of claim 1, Wherein the latch 
arm is made of an elastic material. 

3. The actuator latch apparatus of claim 1, Wherein the latch 
arm is suf?ciently thin so as to be bent due to a contact With 
the sWing arm during parking of the head. 

4. The actuator latch apparatus of claim 1, Wherein: 
the latch arm includes a ?rst protrusion protruding toWard 

the sWing arm to contact With a ?rst side surface of the 
sWing arm; and 

the counterbalance includes a second protrusion protrud 
ing toWard the sWing arm to contact With a second side 
surface of the sWing arm. 

5. The actuator latch apparatus of claim 4, Wherein the 
second protrusion is made of a visco-elastic material, a por 
tion of the second protrusion being insertedly coupled to the 
counterbalance. 

6. The actuator latch apparatus of claim 5, Wherein a Width 
of the portion insertedly coupled to the counterbalance is 
greater than a Width of a portion protruding from the coun 
terbalance. 

7. The actuator latch apparatus of claim 1, further compris 
ing Weights that are respectively installed in the latch arm and 
the counterbalance, to control an inertia of the latch lever. 

8. The actuator latch apparatus of claim 1, Wherein the ?rst 
core has a greater siZe than the second core. 

9. The actuator latch apparatus of claim 1, Wherein the 
magnet further comprises a protrusion protruding toWard the 
latch lever at an edge portion of the magnet. 

10. The actuator latch apparatus of claim 1, Wherein the 
magnet further comprises a protrusion protruding toWard the 
latch lever at an edge portion of the magnet. 

11. An actuator latch apparatus to maintain a read/Write 
head of a disk drive in a parking Zone, the head being mounted 
on a sWing arm at a ?rst end thereof, and the disk drive having 
a magnet disposed to face aVCM coil positioned at a second 
end of the sWing arm, the actuator latch apparatus compris 
ing: 

a notch positioned at the second end of the sWing arm; 
a latch lever rotatably installed on a base of the disk drive, 

the latch lever comprising 
a latch pivot, 
a latch arm extending from a ?rst portion of the latch 

pivot, and having a hook shaped to engage the notch 
and prevent the head mounted on the sWing arm from 
leaving the parking Zone When the head is parked, 

a counterbalance extending from a second portion of the 
latch pivot, 

a ?rst protrusion protruding from the latch arm to con 
tact a ?rst side surface of the sWing arm during head 
parking, and 

a second protrusion to contact a second side surface of 
the sWing arm during head parking; 

a ?rst magnetic core disposed at the second end of the 
sWing arm to apply a torque, due to a magnetic force of 
the magnet, to the sWing arm in a ?rst direction; and 
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a second magnetic core disposed at the counterbalance to 
apply a torque, due to the magnetic force of the magnet, 
to the latch lever in the ?rst direction, 

Wherein at least one portion of the latch lever deforms 
elastically When contacted by the sWing arm during head 
parking. 

12. The apparatus according to claim 11, Wherein the latch 
arm is made of an elastic material. 

13. The apparatus according to claim 11, Wherein the latch 
arm is suf?ciently thin to deform elastically When the ?rst 
protrusion is contacted by the sWing arm during head parking. 

14. The apparatus according to claim 13, Wherein the sec 
ond protrusion is disposed on the counterbalance to contact 
the second side surface of the sWing arm during head parking. 

15. The apparatus according to claim 14, Wherein: 
the second protrusion is made of a visco-elastic material 

instertedly coupled With the counterbalance; and 
the second protrusion deforms elastically When contacted 
by the sWing arm during head parking. 

16. The apparatus according to claim 15, Wherein a Width 
of portion of the second protrusion inserted into the counter 
balance is greater than a Width of a portion of the second 
protrusion protruding from the counterbalance, to ?rmly 
couple the second protrusion With the counterbalance. 

17. The apparatus according to claim 11, Wherein the ?rst 
and second magnetic cores are siZed and positioned, respec 
tively, such that the torque on the sWing arm in the ?rst 
direction is greater than the torque on the latch lever in the ?rst 
direction. 
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18. The apparatus according to claim 11, Wherein Weights 
are respectively disposed on the latch arm and the counter 
balance to control an inertia of the latch lever. 

19. The apparatus according to claim 11, Wherein the mag 
net comprises a protrusion protruding toWard the latch lever at 
an edge portion of the magnet. 

20. An actuator latch apparatus to maintain a sWing arm of 
an actuator of a disk drive in a parking Zone, the disk drive 
having a magnet disposed to face a VCM coil positioned at a 
?rst end of the sWing arm, the actuator latch apparatus com 
prising: 

a notch positioned at the ?rst end of the sWing arm; 
a latch lever rotatably installed on a base of the disk drive 

and having a hook shaped to engage the notch and pre 
vent the head mounted on the sWing arm from leaving 
the parking Zone When the actuator is parked, 

a ?rst magnetic core disposed at the latch lever to bias the 
latch lever in a ?rst direction, due to the magnetic force 
of the magnet; and 

a second magnetic core disposed at the ?rst end of the 
sWing arm, such that When poWer to theVCM coil is shut 
off during parking, a torque due to a magnetic force of 
the magnet, rotates the sWing arm in the ?rst direction to 
contact the latch lever, overcome the latch lever bias, and 
rotate the latch lever to a parked position, 

Wherein at least one portion of the latch lever deforms 
elastically When contacted by the sWing arm during 
parking. 


